Aim: Although crucial in prevention and transmission of bloodborne infections (BBI), the concept of universal safety precautions (USP) is disregarded by the medical professionals in their early career years, mainly due to the lack of knowledge and awareness regarding the same. This study, through a questionnaire survey, aimed to assess the awareness of the 1st year medical and dental students about USP and its application in daily practice.
INTRODUCTION
Risk of contracting infection is an important problem among healthcare workers (HCW) worldwide. It is a significant cause for morbidity and mortality among HCW associated with clinical, diagnostic and therapeutic procedures in patients. 1 Blood and certain body fluids are considered potentially infectious for human immunodeficiency virus (HIV), hepatitis B virus (HBV) and other blood-borne infections. Worldwide, it is estimated that about 40% of HBV infections and 2.5% of HIV infections in HCWs are due to occupational hazards of sharp exposures. 2, 3 Universal safety precautions (USP) are a set of evidence-based clinical work practices published by the Centers for Disease Control and Prevention in 1996 and updated in 2007. These were specifically designed to prevent transmission of HIV, HBV, and other blood-borne pathogens when providing health care. The USP apply to blood, cerebrospinal, synovial, pleural, peritoneal, pericardial, and amniotic fluids. They usually do not apply to feces, nasal secretions, sputum, sweat, tears, urine, and vomitus unless they contain visible blood. 4, 5 Protective measures such as washing hands, use of protective barriers like gloves, gowns, aprons, masks or protective eyewear form the basis of USP. Adoption of safe practices for usage and disposal of needle sticks and other sharp objects is equally important. Hand hygiene, being the most important, has been known to reduce healthcareassociated infections as well. 6, 7 Despite the huge number of cases of BBI as an occupational hazard, a lack of awareness and training has resulted in an inadequate knowledge and understanding of USP among HCW. 8 The problem is magnified in early academic years of medical and dental course, when students start attending hematology experiments, where blood collection is involved, as a part of their curriculum. They constitute a particularly high-risk group since they are inexperienced and are hurried for time and often tempted to ignore USP to complete the work assigned to them. They are also likely to be less informed about the dangers of percutaneous exposure to body fluids and the steps to be taken in case of such events and are thus at a greater risk of occupational exposure
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to all kinds of blood-borne pathogens. Not even a single case of seroconversion in medical students, because of lack of knowledge and awareness about USP, should be acceptable. Thus, the aim of the present survey was to assess the knowledge and awareness of USP among undergraduate medical and dental students. Furthermore, an intervention in the form of a lecture and interactive sessions were conducted. The outcomes of the information were compared before and after the session.
MATERIALS AND METHODS
The longitudinal study was conducted in March and April 2018 in the Department of Physiology at the Mahatma Gandhi Medical College and Hospital, Navi Mumbai, India. Ethical approval was sought from the institutional ethical committee. The study population included 1st-year Bachelor of Medicine, Bachelor of Surgery (MBBS) and Bachelor of Dental Surgery (BDS) students. All students willing to participate in the study were included and written informed consent was taken from all participants. A predesigned validated questionnaire of 12 questions about USP was prepared for the study (Table 1) . After explaining the purpose of the study the questionnaire was given to the participants to fill. Students whose questionnaires were incompletely filled were excluded from the study.
An informative session about USP of 1-hour duration was conducted for the participants. In the lecture, the participants were informed about various BBI, their routes of transmission and various effective measures to prevent these. Their queries regarding the same were discussed in an interactive session which followed the lecture. A 7 days post-session, the same questionnaire about USP was given to the same batch of students. A comparative study of the pre-and post-session response to assess the awareness and retention of knowledge were done. Data analysis was done using Windows PC based software "MedCalc Statistical Software" version 13.3.1.
Distribution of responses was examined using frequencies and percentages, and descriptive statistics were presented for the scores of questionnaires. Statistical analysis of the obtained data were done using the Chi-square test.
RESULTS
A total of 220 students participated in the survey from which 10 students were excluded. Out of the remaining 210, 112 (53.33%) were females and 98 (46.66%) males. A total of 132 (63%) participants stated that they were unaware of USP, whereas 162 (77%) participants thought that USP applies only to specific illnesses. One hundred seventy-two (82%) students considered the main goal of USP was to protect the medical staff which increased to 208 (99%) after the lecture. Forty participants (19%) reported that washing hands immediately after contact with blood or body fluids was not necessary which reduced to 2 (1%) participants, and 36 (17%) participants did not feel the necessity to wash hands if wearing gloves which reduced to 6 (3%) participants after the lecture. A total of 174 (83%) and 170 (81%) were of the opinion that barrier protection was necessary for certain procedures and gloves were necessary for blood collection respectively. About 56% of the students were unaware about the procedure for disposal of sharps (needles, blades and others) which decreased to 2%, whereas only 23% considered themselves well trained to recognize potential health hazards which increased exponentially to 99% after the interventional lecture (Graph 1). All of the responses showed a statistically significant improvement after the interventional session.
DISCUSSION
This questionnaire survey showed that the knowledge and awareness of USP among undergraduate students was variable. The majority of them (63%) were not aware of USP which is higher than in the study carried out by Vaz et al. in 2010 9 amongst health care workers. 77% of the students were of the opinion that USP is applicable only to specific illnesses such as HIV and HBV. The fact that 69% of the students were unaware of the correct disposal of sharp instruments is alarming. Since the risk of seroconversion after percutaneous exposure is about 0.3%, 10 it is absolutely essential to train the students in this aspect.
Protective barriers, such as gowns, goggles, masks or gloves are known to reduce the risk of exposure of the skin or mucous membranes to potentially infectious materials. However, about 13% of the students were of the opinion that such protective barriers were not necessary to carry out certain examinations and procedures. This needs to be addressed to reduce the risk of exposure to blood and other body fluids to which USP apply.
Awareness level about USP improved from 33-93% after intervention. The fact that USP is applicable to all patients for the protection of medical staff was realized by 99% against 82% previously. Awareness level about cleaning hands, use of protective barriers such as gowns, goggles, and gloves increased by 20%, 14%, and 19% respectively. The concept of handling and disposing of sharps did show improvement by 23% and 65%, respectively. This study showed that there was inadequate knowledge among undergraduate medical and dental students about USP. This may be attributed to noninclusion of such information during introductory training lectures and orientation program. Since the undergraduate students are exposed to the hematology related experiments in the first year of training, it is important that they have a good understanding about the risk of blood-borne pathogens at the workplace and the preventive measures for reducing the risk. Overall importance and awareness level regarding blood-borne infection and USP increased from 23-99% with the intervention, namely, informative and interactive session. The improvement in knowledge and awareness noted after the interventional session on the guidelines and principles of USP highlights the need and importance of such repeated sessions even before the students are exposed to the clinical environment. These findings suggest that the training on USP should be undertaken at the beginning of their clinical career to prevent any occupational hazards. Reinforcement of the information is required from time to time, even before actual contact with patients. Also, knowledge about post-exposure prophylaxis should be given to the students before they enter the clinics. 
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Despite meticulously designing the study, it does have its share of limitations. A larger sample size along with a longer gap between the intervention and postsession evaluation can be considered for future studies. Multiple interactive sessions to reinforce the guidelines of USP for better retention of the knowledge can be undertaken.
CONCLUSION
Within the limitation of this study, it can be inferred that the knowledge and awareness of the students about blood-borne infections and USP improved after an informative and interactive session about the same. This may empower them with adequate knowledge and skills to protect themselves from occupational hazards such as transmission of BBI.
CLINICAL SIGNIFICANCE
This study is clinically significant as it will help us reduce the transmission of blood-borne infections among the HCW namely, medical and dental students. The study also stresses the importance of including the guidelines of USP in the early academic learning years of the students.
